Calorimetry of nucleic acids.
This unit describes the application of differential scanning and isothermal titration calorimetry (DSC and ITC) to the study of the thermodynamics of nucleic acid structure. DSC is used to study order-disorder transitions. A single DSC profile provides a wealth of thermodynamic and extrathermodynamic information: transition enthalpy, entropy, free energy, heat capacity, the state of the transition (two-state vs. multistate), and the size of the cooperative unit. ITC is used to study hybridization of nucleic acids at constant temperature. Results can be used to determine the stoichiometry of the association reaction, the enthalpy of association, the equilibrium association constant, and the free energy and entropy of association. A thorough discussion is presented of the details required to obtain meaningful results, as well as relevant methods for analyzing the data produced.